Daily use of tenofovir and emtricitabine for human immunodeficiency virus (HIV) preexposure prophylaxis (PrEP) is shown to be highly efficacious at preventing transmission among gay, bisexual and other men who have sex with men (GBM),^[@bib1],[@bib2]^ heterosexuals,^[@bib3]^ transgender women,^[@bib4]^ and people who inject drugs^[@bib5]^ in the setting of high medication adherence. The World Health Organization recommends that daily PrEP be offered as a prevention option for people at substantial risk of HIV infection as part of a combination prevention approach and includes PrEP on their list of essential medicines.^[@bib6]^

Despite these recommendations, the scale-up of PrEP has been suboptimal in many countries.^[@bib7]^ In Organization for Economic Co-operation and Development countries, the pace of PrEP scale-up has been slow. The overall number of people on PrEP is highest in the United States; however, coverage varies considerably by jurisdiction, race, and gender.^[@bib8]^ In the United Kingdom, the Netherlands, and many other European countries, there are no subsidies for PrEP, and debate in these jurisdictions has focused on health care costs of PrEP and concerns about the ability of sexual health services to meet service demands for requisite quarterly clinic visits for HIV and STI testing.^[@bib9],[@bib10]^ In Eastern Europe and Central Asia, where HIV incidence has risen by 30% since 2010, PrEP was available through the public health system only in the Republic of Moldova, Georgia, and the Ukraine.^[@bib11]^

In Australia, HIV is highly concentrated among GBM with over 70% of annual notifications occurring within this group.^[@bib12]^ Preexposure prophylaxis was approved for use in HIV prevention by the Therapeutic Goods Administration in 2017, national PrEP prescribing guidelines were published in 2017,^[@bib13]^ and PrEP was listed on the Australia\'s list of subsidized medicines (Pharmaceutical Benefits Scheme \[PBS\]) in April 2018.^[@bib14]^ Before PBS subsidization of PrEP most Australian jurisdictions commenced large PrEP demonstration projects during 2016 and 2017. Personal importation of PrEP via online pharmacies and through private unsubsidized prescriptions also occurred at modest levels.^[@bib15]^

There are limited data regarding the impact of PrEP scale-up on access to services among priority populations not engaged in PrEP. In this article, we describe the implementation of the PrEPX study (a large implementation study in Victoria, Australia), the rate of PrEP uptake, and the impact on HIV testing rates for nonstudy participating GBM attending study clinics.

METHODS
=======

Study Design
------------

The PrEPX was a prospective, population-level PrEP implementation study that commenced on July 26, 2016, and ran for 21 months. The study protocol has been described in detail elsewhere.^[@bib16]^ The PrEPX was designed on the basis of an a priori estimate that maintaining 2600 individuals at risk of HIV infection on PrEP would reduce state-wide HIV incidence by 25% overall and by 30% among GBM within 36 months of study commencement. In the 7 months before study commencement (January 26, 2016 to July 25, 2016), individuals could register interest in the study by completing an online form. After the study commenced on July 26, 2016, waitlisted participants were contacted and offered an enrolment appointment at their clinic of choice or at an alternative clinic if their preferred study site did not have capacity. Due to participant demand, an additional 600 study places were funded on January 19, 2017, with a further 600 study places funded on March 28, 2017, bringing the total number of available places to 3800. However, due to the staggered enrolment and study withdrawals, when study enrolment closed on March 31, 2018, because PrEP became publicly subsidized through the PBS, 4265 people had been prescribed PrEP through the study.

Each study clinic had the latitude to implement PrEPX in a manner that suited their service. The primary care clinics obtain funding for each consultation through a government rebate and may charge an additional private consultation fee. Primary care clinics incorporated PrEPX patients into their existing available appointment schedule and were paid by the study for each participant they enrolled. The 2 sexual health services receive block funding for services. The sexual health clinic developed a new system to participate in PrEPX whereupon they obtained a government rebate for each PrEP consultation, separate to their existing funding. This allowed them to establish separate clinics to enroll PrEPX participants. One sexual health clinic received funding for a nurse to support their clinic, the other received payment for each participant enrolled.

Study Visits
------------

The PrEPX study visits were scheduled to occur every 2 months. At each study visit, participants underwent a clinical review, laboratory testing for HIV and STIs (syphilis, gonorrhea, and chlamydia), and received a 3-month PrEP prescription. Drug was dispensed from participating community and hospital study pharmacies.^[@bib17]^ In addition to scheduled PrEPX study visits, participants could attend their PrEPX participating site for other health care, including assessment for symptomatic STI.

Data Collection
---------------

### Registration of Interest

Individuals expressed their interest in participating in the PrEPX study through an online waiting list form. Data were collected and managed using REDCap online survey manager electronic data capture tools.^[@bib18]^ Demographic characteristics, history of prior PrEP use, and preferred PrEPX site for study enrolment were asked as part of waiting list registration.

### Enrolment and Withdrawal

At the baseline enrolment visit, the clinician completed an enrolment eligibility survey with the participant, using REDCap.^[@bib18]^ This questionnaire collected data on participant demographic characteristics, reasons for enrolment, previous PrEP use, HIV/STI testing history, and sexual and injecting behaviors.

Participant withdrawal forms were also completed by the clinician using REDCap,^[@bib18]^ and included free text information on reasons for withdrawal, which were categorized into 9 domains for this analysis.

### HIV and STI Testing

Prestudy and study period HIV and STI testing was available at the 5 PrEPX study sites (3 metropolitan primary care clinics and 2 metropolitan sexual health services) that also participated in the Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of Blood Borne Viruses and Sexually Transmitted Infections system (ACCESS). These ACCESS study sites enrolled 3317 (78%) of 4265 PrEPX participants. ACCESS automatically extracts deidentified HIV and STI test information from clinic patient management systems through the GRHANITE data extraction software. ACCESS collected continuous HIV and STI test data from 2013 across the 5 sites and links individuals tests within a single clinic and across clinics in the ACCESS network.^[@bib19]--[@bib21]^

Data Analysis
-------------

We report the monthly number of people registering their interest in PrEPX through the online waitlist between January 30, 2016, and March 31, 2018, and the monthly PrEPX participant enrolments based on enrolment survey completions between July 26, 2016, and March 31, 2018. Characteristics of all participants enrolling in PrEPX are described. Variables examined included age, gender, date of enrolment, PrEPX study site, PrEP eligibility criteria, and any previous PrEP or postexposure prophylaxis (PEP) use.

We estimated shifting demand for HIV testing services before enrolment date among PrEPX participants who enrolled at sites within the ACCESS network. We report the clinic type where they enrolled in PrEPX (sexual health service or primary care service) and the clinic type they attended for HIV testing between January 1, 2015, and their enrolment date to describe movement of study participants after their enrolment into the PrEPX study.

We assessed the impact of the PrEPX study on HIV testing by comparing the aggregated number of monthly HIV tests conducted at the 5 PrEPX study sites in the 18 months before PrEPX (prestudy; January 2015 to June 2016) and the 21 months of the PrEPX study (study; July 2016 to March 2018) using segmented linear regression. This analysis focused on 5 PrEPX clinics (2 sexual health services and 3 primary care settings) where historical HIV testing data were available through the ACCESS network. Specific regression analyses were conducted examining HIV testing at the 2 sexual health clinics and the 3 primary care clinics to determine if there was a difference in trends between the 2 clinic types. All regression analyses were disaggregated by HIV testing among PrEPX participants and non-PrEPX participant GBM. The PrEPX participants were defined as those enrolling in the first 12 months of the study, and GBM not participating in PrEPX were identified using previously defined methods.^[@bib20],[@bib22]^

We repeated the analyses to assess the impact of the PrEPX study on bacterial STI testing. Each individual could contribute a maximum of 1 test event per day in each bacterial STI analysis. In Victoria, the overwhelming majority of *Chlamydia trachomatis* (CT) and *Neisseria gonorrhea* (NG) testing are conducted using duplex testing, we therefore collapsed testing for these bacteria at any anatomical site to assess CT/NG testing. We separately assessed syphilis testing. For 1 sexual health clinic which enrolled 329 study participants, CT/NG and syphilis testing was not available before the introduction of STI testing at this clinic in February 2016.

All segmented linear regression models used Newey-West standard errors and were adjusted for a maximum of 1 lag. We report the y-intercept (β0), the prestudy trend (β1, January 2015--June 2016), the immediate change in testing at the time of study commencement (β2, PrEPX commences July 2016), and the change in trend (β3) from prestudy to study periods (β1--β3, July 2016--March 2018). All statistical analyses were performed using Stata version 14 (StataCorp LP, College Station, TX) with a significance cutoff of *P* less than 0.05.

### Human Research Ethics

Written informed consent was obtained from all study participants at study enrolment. The study was approved by the Alfred Health Human Research and Ethics Committee (HREC100/16) and registered on the Australian New Zealand Clinical Trials Registry 2 September 2016 (ACTRN12616001215415). The ACCESS study was approved by Alfred Health Human Research and Ethics Committee (HREC248/17) and this ethics committee waived the need for the individuals\' consent.^[@bib20]^

### Role of the Funding Source

Individuals from the Victorian Department of Health and Human Services and the Thorne Harbor Health (previously Victorian AIDS Council) were PrEPX study coinvestigators and are coauthors on this article. They had a role in the design, review, and approval of the article and in the decision to submit the article for publication.

RESULTS
=======

Study Enrolment
---------------

At study commencement on July 26, 2016, 2049 individuals had registered their interest in participating in PrEPX, of whom 1471 (72%) enrolled in PrEPX within the first 12 months. An average of 183 new people registered their interest each month throughout the 21 months of the study (Fig. [1](#F1){ref-type="fig"}).

![Registration (January 26, 2016 to March 31, 2018) and enrolment (July 16, 2016 to March 31, 2018) into PrEPX study.](olq-47-516-g001){#F1}

Between July 26 2016, and March 31, 2018, 4265 people enrolled into PrEPX in Victoria. The study recorded rapid early enrolment, with 1000 people enrolled in the first 3 weeks, 87.8% (n = 876) of whom enrolled at ACCESS sites, and 80% of the original funded number of study places (2080 of 2600) filled by week 13 (Fig. [1](#F1){ref-type="fig"}). Two thirds of all PrEPX participants (n = 2768) enrolled at primary care clinics (Table [1](#T1){ref-type="table"}).

###### 

Characteristics of PrEPX Study Participants, July 26, 2016 to March 31, 2018

![](olq-47-516-g002)

### Participant Characteristics

The median age of the 4265 PrEPX participants at enrolment was 34 years, 99% were male, including 22 transmen, and 98% of participants identified as GBM. Approximately one quarter (26%) reported PrEP use before enrolment (Table [1](#T1){ref-type="table"}).

The most common PrEP eligibility criterion reported at enrolment was GBM reporting specific behaviors that met the national PrEP prescribing guidelines^[@bib13]^ (78%), whereas injecting drug use (0.3%) and heterosexual sex (0.1%) were infrequently reported. Approximately 1 in 5 participants were enrolled at the clinicians\' discretion, and separate analyses found that the majority of these participants reported significant risk for HIV acquisition that did not meet the formal eligibility criteria^[@bib23]^ (Table [1](#T1){ref-type="table"}).

### Impact of the PrEPX Study on HIV Testing at Study Clinics

#### HIV Testing Among PrEPX Participants

Of the 3317 PrEPX participants enrolled at the 5 PrEPX sites that were also ACCESS sites, 89% (n = 2794) had attended any of these 5 ACCESS sites for HIV testing between January 1, 2015, and their study enrolment date. Among participants with a testing history at ACCESS sites, 37% (n = 1044) had tested for HIV at a clinic type other than their enrolment clinic, 91% (n = 951) of whom enrolled at a primary care clinic but had previously tested for HIV at a sexual health clinic. Of the 523 PrEPX participants that did not have previous testing history at ACCESS study sites, 79% (n = 411) enrolled at primary care clinics (Fig. [2](#F2){ref-type="fig"}).

![HIV testing among PrEPX participants attending ACCESS primary care and sexual health clinics, by their previous testing history from January 1, 2015 to enrolment at each clinic type.](olq-47-516-g003){#F2}

#### HIV Testing Among GBM at ACCESS Study Clinics

In the prestudy period, there were 27,983 HIV tests recorded among 13,002 GBM. In the study period, there were 49,657 HIV tests recorded among 16,665 GBM; 19,938 tests among 3316 PrEPX participants, and 29,719 tests among 13,349 non-PrEPX participants. In January 2015, 1246 HIV tests (β0) were conducted across the 5 ACCESS clinics, and in the prestudy period, there was a positive trend (β1, 32.49; 95% CI, 26.19--38.80) in the monthly number of HIV tests across these study sites. In the month that PrEPX commenced (July 2016), an additional 241 HIV tests (95% confidence interval \[CI\], 122.75--360.76) (β2) were conducted, and throughout the study period, the positive trend in the monthly number of HIV tests continued (postslope, 26.00; 95% CI, 14.77--37.14). There was no significant difference in the rate of increase in testing between the prestudy and PrEPX study periods (β3, −6.54; 95% CI, −19.93 to 6.85) (Table [2](#T2){ref-type="table"}, Fig. [3](#F3){ref-type="fig"}).

###### 

Segmented Linear Regression of Monthly Aggregate HIV Tests Among All GBM Attending 5 PrEPX Study Sites by PrEPX Enrolment Status, January 1, 2015 to March 31, 2018
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![Segmented linear regression of monthly aggregate HIV tests among PrEPX participants and HIV-negative GBM not participating in PrEPX attending 2 sexual health and 3 primary care study sites, January 1, 2015 to March 31, 2018. Gray dots: estimated number of tests per month; Blue line: trend in testing; vertical dashed line: model interruption at PrEPX commencement July 2016.](olq-47-516-g005){#F3}

During the prestudy period, the monthly number of HIV tests increased by an average of 18 tests per month among PrEPX participants (β1, 18.63; 95% CI, 15.77--21.48) and 13 tests per month among non-PrEPX participants (β1, 13.87; 95% CI, 9.78--17.95). In the month that PrEPX commenced, an additional 364 HIV tests (95% CI, 291.14--438.47) were conducted among PrEPX participants and 123 fewer HIV tests (95% CI, −188.51 to −57.59) among non-PrEPX participants. In the PrEPX study period, the monthly number of HIV tests declined by an average of 1 test per month among PrEPX-participants (postslope, −0.86; 95% CI, −6.82 to 5.10) and increased by an average of 26 tests per month among non-PrEPX participants (postslope, 26.81; 95% CI, 20.20--33.43). Between the prestudy and PrEPX study periods, there was a negative change in rate of testing among PrEPX participants (β3, −19.49; 95% CI, −26.10 to −12.88) and a positive change in the non-PrEPX participants (β3, 12.95; 95% CI, 4.83--21.07) (Table [2](#T2){ref-type="table"}, Fig. [4](#F4){ref-type="fig"}).

![Segmented linear regression of monthly aggregate HIV tests among PrEPX participants and HIV-negative GBM not participating in PrEPX attending 2 sexual health and 3 primary care study sites, January 1, 2015 to March 31, 2018. Models represent testing estimates at sexual health clinics (A, B, C) and primary care clinics (D, E, F) among all GBM (A, D), PrEPX participants (B, E), and nonparticipant GBM (C, F). Gray dots: estimated number of tests per month; Blue line: trend in testing; vertical dashed line: model interruption at PrEPX commencement July 2016.](olq-47-516-g006){#F4}

#### HIV testing at ACCESS Sexual Health Clinics

During the prestudy period, the monthly number of HIV tests at sexual health clinics increased by an average of 7 tests per month among PrEPX participants (β1, 7.47; 95% CI, 5.57--9.38) and 10 tests per month among non-PrEPX participants (β1, 10.02; 95% CI, 7.55--12.50). In the month that PrEPX commenced, an additional 118 HIV tests (95% CI, 84.24--150.91) were conducted among PrEPX participants and 53 fewer HIV tests (95% CI, −104.33 to −1.62) among non-PrEPX participants. In the PrEPX study period, the monthly number of HIV tests at sexual health clinics declined by an average of 5 tests per month among PrEPX-participants (postslope, −5.32; 95% CI, −7.54 to −3.10) and increased by 18 tests per month among non-PrEPX participants (postslope, 18.83; 95% CI, 13.76--23.90). Between the prestudy and PrEPX study periods, there was a negative change in rate of testing among PrEPX participants (β3, −12.79; 95% CI, −15.63 to −9.95) and a positive change in the non-PrEPX participants (β3, 8.81; 95% CI:, 2.93--14.69) (Table [2](#T2){ref-type="table"}, Fig. [4](#F4){ref-type="fig"}).

#### HIV testing at ACCESS Primary Health Care Clinics

During the prestudy period, the monthly number of HIV tests at primary health clinics increased by an average of 11 tests per month among PrEPX participants (β1, 11.67; 95% CI, 9.72--12.60) and by 4 tests per month among non-PrEPX participants (β1:1, 3.84; 95% CI, 1.79--5.89). In the month that PrEPX commenced, an additional 247 HIV tests (95% CI, 192.37--302.09) were conducted among PrEPX participants and 70 fewer HIV tests (95% CI, −99.72 to −40.43) among non-PrEPX participants. In the PrEPX study period, the monthly number of HIV tests increased by 4 tests per month among PrEPX participants (postslope, 4.46; 95% CI, 0.25--8.67) and by 8 tests per month among non-PrEPX participants (postslope, 7.99; 95% CI, 5.42--10.55). Between the prestudy and PrEPX study periods, there was a negative change in rate of testing among PrEPX participants (β3, −6.70; 95% CI, −11.18 to −2.21) and a positive change in the non-PrEPX participants (β3, 4.14; 95% CI, 5.42--10.55) (Table [2](#T2){ref-type="table"}, Fig. [4](#F4){ref-type="fig"}).

#### Bacterial STI Testing at ACCESS Clinics

Given that STI testing among GBM is routinely provided in combination with HIV testing at study clinics, similar trends were observed in the monthly number of CT/NG and syphilis tests across PrEPX participants and nonparticipant GBM attending ACCESS participating sexual health and primary care clinics (Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}).

###### 

Segmented Linear Regression of Monthly Aggregate CT/NG Tests Among All GBM Attending 5 PrEPX Study Sites by PrEPX Enrolment Status, January 1, 2015 to March 31, 2018
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Segmented Linear Regression of Monthly Aggregate Syphilis Tests Among All GBM Attending 5 PrEPX Study Sites by PrEPX Enrolment Status, January 1, 2015 to March 31, 2018
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DISCUSSION
==========

The PrEPX study utilized existing health services to enroll over 2000 participants in 13 weeks and achieved one of the most rapid enrolment rates into a PrEP study reported to date.^[@bib24]^ Although there was concern that this increase in demand for health services would compromise HIV testing access for GBM who did not participate in PrEPX, we showed that PrEPX did not have a sustained negative impact on HIV testing among nonstudy GBM patients attending study clinics. Local modeling used to inform the PrEPX study suggested that rapid enrolment was needed to achieve prevention targets,^[@bib25]^ and these findings suggest that the HIV prevention impact provided by the scale-up of PrEP was not offset by changes in HIV testing capacity. Our findings also underscore the capacity of clinics to adapt service models to meet increased demand for sexual health care after the implementation of PrEP.

The PrEPX enrolment exceeded 4000 participants, and the initial rapid enrolment reflected significant interest in PrEP among Australian GBM. This rapid enrolment may be attributed to predominance of grassroots awareness raising that was driven by Victorian PrEP activists and community organizations who were study coinvestigators,^[@bib16]^ and establishment of an online PrEP importation assistance program.^[@bib26]^ These activities, and findings from a number of other studies,^[@bib27],[@bib28]^ suggest a highly engaged and health-literate GBM community in Victoria. Although these actions contributed to Victorian GBMs willingness for PrEP, a register of interest and use of existing services provided the structure necessary for rapid enrolment. The use of existing "client-centered" services for PrEP provision has been recommended recently,^[@bib7]^ and the reliance on hospital-based prescribing in France contributing to the observed limited PrEP uptake.^[@bib29]^ The PrEPX study used existing, highly trusted clinical services that most participants attended for HIV testing before PrEPX enrolment, and this may have further contributed to rapid enrolment and successful PrEP maintenance.

In this study, we used an existing surveillance system to assess HIV testing before and after implementation. We showed that most movement across the system was among PrEPX participants who previously tested at sexual health clinics and enrolled in primary care clinics, with the observed decline in monthly HIV tests at sexual health clinics attributable to participants moving to primary care clinics to enroll in the study. A number of factors may have contributed to primary care clinics ability to enroll greater numbers of study participants, including incorporating study participants in standard appointment slots, familiarity with federal funding for medical services, and different service priorities compared with state-funded sexual health services. The ability to accommodate a greater number of study participants contributed to movement from sexual health to primary care clinics in the PrEPX participant cohort. This movement within the testing network may have increased testing opportunities for other GBM at publically funded sexual health clinics. We also observed that before PrEPX commencement, there was an increasing trend in the monthly number of HIV tests among future PrEPX participants and non-PrEPX GBM. This increased testing may be attributed, in part, to monitoring associated with self-importation of PrEP and a positive impact of local HIV testing and prevention campaigns. These testing data show a network of sexual health and primary care services that had been able to adapt to increasing demand and shifting service needs to deliver HIV and STI testing Victorian GBM, even before PrEP was scaled up locally.

In scaling up PrEP programs, it is important to ensure that people who choose not to use PrEP are not disadvantaged in their access to sexual health care. At PrEPX implementation we observed, an immediate significant increase in the monthly number of HIV and STI tests among PrEPX participants and a decline in the number of tests among non-PrEPX participants. Importantly, the monthly number of tests among non-PrEPX participants recovered and exceeded prestudy numbers. In line with our assessment of a redistribution of HIV testing across sexual health and primary care clinics, HIV testing among non-PrEPX participants increased faster at sexual health clinics as these clinics enrolled fewer PrEPX participants and PrEPX participants moved away from sexual health clinics to enroll at primary care clinics. Recent Victorian data have shown an increasing disparity of HIV transmission, with an increased proportion of diagnoses among GBM who are not eligible for Australia\'s universal health care system (Medicare). These men are often diagnosed late with limited testing history, and the trend is likely driven by inequitable access to sexual health services.^[@bib30]^ In Victoria, sexual health clinics are state-funded, and HIV testing is provided at no cost, irrespective of Medicare eligibility, whereas services at primary care clinics are rebated through Medicare, this means that Medicare ineligible may face significant out of pocket expenses when attending such services. The redistribution of testing we observed may have increased access to free testing at sexual health care services for Medicare ineligible GBM.

This study has several limitations. Assessment of the impact of PrEPX on HIV and STI testing was restricted to 5 study sites that contribute data to ACCESS, and there may be variation in the ability of smaller clinics to accommodate PrEP users which was not measured in this study This analysis assessed shifts in absolute number of PrEP-related and unrelated tests at clinics and not the frequency of testing/retesting among GBM not accessing PrEP. Separate analysis of surveillance data collected from participating clinics suggests no meaningful change in testing frequency among GBM in response PrEP scale-up."^[@bib31]^ The decline in the number of tests among PrEPX participants at sexual health clinics and results from our secondary analysis which showed that some participants withdrew from the study but did not inform their study clinician^[@bib32]^ meant our analysis may have underestimated the number of study withdrawals. Our analysis may have underestimated the number of GBM within the ACCESS clinic who were using PrEP; our estimates are restricted to GBM enrolled in the PREPX study, however 25% of participants reported PrEP use before enrolment. However, if this is an underestimate of PrEP use, it would suggest that the health system could adapt to even greater need for HIV and STI testing than we have assumed in this analysis. Finally, this study was undertaken in a high-income country with universal health care, and hence, the findings may not be generalizable to other settings.

The PrEPX study design incorporated close partnerships with community, clinicians, pharmacists and researchers, and PrEPX recorded a rapid enrolment of over 2000 people in less than 3 months. Clinics independently established models of PrEP delivery to suit their service models, and this enabled clinics to accommodate PrEPX study participants with no long-term impact on sexual health care among GBM attending these clinics who were not enrolled in the PrEPX study. These findings suggest that scale up of PrEP using existing health services is highly feasible and may assist the implementation and expansion of PrEP in other settings.
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